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$dR(t)=r(t)R(t)dt+(u(a, t)-s(b, t))dt, R(O)=R_{0}$ (2.1)

































$r(t)=r(0)e^{-k_{r}t}+ \theta_{r}(1-e^{-k_{r}t})+\int_{0}^{t}\sigma_{r}e^{k_{r}(s-t)}dW_{r}(s)$ . (2.8)
$r(t)$ $r(0)e^{-k_{r}t}+\theta_{r}(1-e^{-k_{r}t})$ $\sigma^{2}\overline{k}_{r}\perp(e^{k_{r}t}-e^{-k_{r}t})$



























$S(T)= \max(s(b, T), R(T))=\max(s(b, T)-R(t), O)+R(t)$
$P(T)= \max(s(b, T)-R(T), 0)$
$S(T)-R(T)=P(T)\geq 0$
$\mathcal{M}$





2005 1.26 (1) 1.55
(2) 1.26 (3) 1.O6
3 2005 78.53 85.49
2055 (1) (82.41,89.17) (2)





$O$ .l%, 0.2% 2055

















-0.5% 1 2 1%
-0.5% $p_{A}=Prob(\omega_{up})=Prob(p=1\%),p_{B}=$
Prob$(\omega_{down})=$ Prob$(p=$ -0.5% $)$ $x(\omega_{up})=2.5\%,$ $r(\omega_{up})=4$.1%,
$x(\omega_{d\alpha wn})=-0$ 5%, $r(\omega_{d\alpha wn})=1$ 1%
(2.4) $\xi_{1}(t)$ $\xi_{2}(t)$
$R(t)$ 2 2 2
50 100
2 5 2
$0$ 5 (2.5) $R(t)$
5 1 5




$S(T)= \max(s(b, T), R(T))$
Backward calculation








$\{\begin{array}{l}S(t+\Delta t, \omega_{u}) =(1+r(t, \omega_{u})\triangle t)S(t)+\psi(t)e^{\int_{0}^{t}x(s)ds}(1+x(t, \omega_{u})\triangle t)S(t+\triangle t, \omega_{d}) =(1+r(t, \omega_{d})\Delta t)S(t)+\psi(t)e^{\int_{0}^{t}x(s)ds}(1+x(t, \omega_{d})\triangle t)\end{array}$
3
$\triangle p(t):=r(t,\omega_{u})-r(t, \omega_{d})=x(t, \omega_{u})-x(t, \omega_{d})$
$S(t)= \frac{S(t+\triangle t,\omega_{u})-S(t+\triangle t,\omega_{d})}{\Delta p(t)\triangle t}-\psi(t)e^{\int_{0}^{t}x(s)ds}$ (3.1)
$S(T)$ $S(t)$
$S(O)$ 2 Backward calculation 5
(2.12)
3.3
2015 $R(O)=1.40$ ( )
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